Silencing of caspase-8 in murine hepatocellular carcinomas is mediated via methylation of an essential promoter element.
Caspase-8 is the apical caspase essential for triggering Fas-induced apoptosis. In this study, we investigated caspase-8 expression in hepatocellular carcinomas (HCCs) using recently described HCC mouse models (c-myc and IgEGF transgenes). HCCs were isolated from c-myc and IgEGF transgenic animals. Expression of caspase-8 was monitored by reverse-transcription polymerase chain reaction. The murine caspase-8 promoter was characterized by luciferase-reporter analysis and the analysis of promoter methylation was performed by bisulfite genomic sequencing. In HCCs investigated, we frequently found a lack of caspase-8 messenger RNA expression. Genomic deletions at the caspase-8 locus did not contribute to caspase-8 silencing. We examined tumor-derived promoter sequences and found significant hypermethylation at distinct CpG sites. In parallel, we characterized the murine caspase-8 promoter and identified a 30-bp promoter element that is indispensable for basal promoter activity. This minimal promoter element contained SP1 binding motifs that are colocalized with CpG sites and were methylated in tumor-derived promoter sequences. Electrophoretic mobility shift assay analysis showed that methylation of these SP1 sites is sufficient to prevent SP1 complex formation. To support our data, we mimicked the methylation pattern of a tumor-derived caspase-8 promoter in vitro using CpG methylase and found a strong reduction of promoter activity. We show that HCCs are correlated frequently with silencing of caspase-8 expression and provide data suggesting that caspase-8 silencing is a direct consequence of inhibiting SP1-dependent transactivation caused by CpG methylation at its essential binding sites in the promoter region. Our data support the hypothesis that inhibition of apoptosis triggers hepatocarcinogenesis.